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(57) [Abstract] 

[Objective] Raising the heat stability of the polymer , you 
control the formation of the insoluble foreign matter in the film, 
you offer the method which produces the polyester film of the 
quality which is superior. 

[Constitution] The 7 to 120 ppm using the titanium compound 
with the titanium atom conversion , the melt extrusion it does 
the polyester which the polymerization is done from the die , 
the quench doing, With desire furthermore the drawing , 
Administering the heat-set treatment , it produces the film at 
the time of, When the polymerization completes in the actual 
from, until the melt extrusion it does,with the optional step , at 
least in the polyester the 1 kind of the phosphorus compound , 
the gram atomic ratio (P/Ti) of the phosphorus atom and the 
titanium atom is the 0.5 to 4.0 and the production method ofthe 
polyester film which designates that and it adds with the fraction 
where thequantity of the phosphorus atom becomes the 150 ppm 
or less , contains as feature. 

[Oaim(s)] 

[Claim 1] The 7 to 120 ppm using the titanium compound with 
the titanium atom conversion , the melt extrusion it does the 
polyester which the polymerization is done from the die, the 
quench doing, With desire furthermore the drawing, 
Administering the heat-set treatment , it produces the film at 
the time of, When the polymerization completes in the actual 
from, until fee melt extrusion it does,with the optional step , at 
least in the polyester the 1 kind ofthe phosphorus compound , 
the gram atomic ratio (P/Ti) of the phosphorus atom and the 
titanium atom is the 0.5 to 4.0 and the production method ofthe 
polyester film which designates that and it adds with the fraction 
where thequantity of the phosphorus atom becomes the 150 ppm 
or less , contains as feature. 

[Claim 2] The Claim 1 where the polyester is the polyethylene 
terephthalate the production method ofthe polyester film 
which isstated. 

[Claim 3] The Claim 1 where the polyester is the polyethylene 
-2,6-naphthalate the production method ofthe polyester 
film which isstated. 
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[Description of the Invention] 
[0001] 

[Field of Industrial Application] As for this invention 
furthermore, details raising the heat stability of the polymer , 
control the formation of the insoluble foreign matter in the film 
in regard to the production meth d of the polyester film , regard 
the method which produces the polyester film of the quality 
which is superior. 

[0002] 

[Prior Art] The aromatic polyester which is represented in the 
polyethylene terephthalate has the physical and the chemical 
characteristic which are superior, is widely used for the film 
application of the or the like such as magnetic tape , electrically 
insulating material , condenser , photographic film and 
packaging material . 

[0003] While, while usually heating with the terephthalic acid 
dialkyl ester and the ethylenegfycol to the 130 to 270 °C and 
the distillation doing the alcohol which the by-production it 
does, the ester exchange reaction doingthis aromatic polyester , 
heating the glycol ester and its low molecular weight polymer of 
the terephthalic acid which isformed next to the 250 to 300 °C 
under the reduced pressure , the distillation doing the free glycol 
which the by-production it does it is produced by the 
polymerization reaction doing. With the for example molten 
state from the microscopic slit the extrusion it does the 
aromatic polyester which canthis way, in the film , it is offered 
to utility by the feet that the drawing it does next. 

[0004] At the time of the production of the aromatic polyester , 
the catalyst is necessary inorder to advance the reaction 
smoothly, the various metal compound is proposed as the 
catalyst . Especially in order it possesses the ester exchange 
capability where the manganese compound like the manganese 
acetate as the ester exchange reaction catalyst is superior, 
relative the polyester of the satisfactory quality toformitis 
used widely. In addition, it possesses the polymerization reaction 
promoting effect where the antimony compound like the 
antimony trioxide asthe polymerization reaction catalyst is 
superior, relatively it is most widely usedfrom the thing which 
forms the polyester of the satisfactory color . 

[0005] But, as for the polyester which can obtain making use of 
the catalyst system of the manganese compound - antimony 
compound there is a deficiency which is inferior to the 
moldability . Namely, the fisheye occurs at the time of the film 
molding and or is easy tooccur. 

[0006] Conventional , According to the insoluble foreign matter 
which is formed in the polymer concerning these deficiency they 
to be thought, The countermeasure doing, manganese compound 
and cobalt compound with specific quantity and fraction 
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combined use to do, Furthermore the method which uses the 
certain amount of the specific titanium compound asthe 
polymerization reaction catalyst ( Japan Examined Patent 
Publication Sho 60-4281 0 ), The manganese compound and 
the alkali metal compound the combined use are done with the 
specific quantityand the fraction, the method (Japan 
Unexamined Patent Publication Showa 63-27892 7 ) or the like 
which uses the certain amount of the specific titanium compound 
at the same time making use of the specific phosphorus 
compound , furthermoreas the polymerization reaction catalyst 
is proposed, but the sufficient effect increasing it has not 
reachedthe point of yet. Especially, as for the polyester which 
uses the titanium compound decrease of the degree of 
polymerization with the high temperature of the 200 °C or 
higher is large in comparison with the polyester which uses the 
antimony compound in place of the titanium compound , is many 
a thingwhere therefore the strength of the film is inferior. 

[0007] 

[Problems to be Solved by the Invention] There.are times when 
the objective of this invention , raising the heat stability of the 
polymer , controls the formation of the insoluble foreign matter 
in the film , possesses the quality which is superior, offers the 
production method of the useful polyester film the magnetic 
tape for the for example audio , the magnetic tape for the 
video , as the substrate of the computer magnetic tape , the 
floppy disk , the X-ray photographic film , the telephone card , 
the membrane and the diazo micro film etc. 
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[0008] 

[Means to Solve the Problems] As for objective of this 
invention , In this invention we depend, The 7 to 120 ppm using 
the titanium compound with the titanium atom conversion , the 
melt extrusion it does the polyester which the polymerization is 
done from the die , the quench doing, With desire furthermore 
the drawing , Administering the heat-set treatment , it produces 
the film at the time of, When the polymerization completes in 
the actual from, until the melt extrusion it does,with the 
optional step , at least in the polyester the 1 kind of the 
phosphorus compound , the gram atomic ratio (P/Ti)ofthe 
phosphorus atom and the titanium atom is the 0.5 to 4.0, it adds 
with the fraction where at the same time the quantity of the 
phosphorus atom becomes the 150 ppm or less , it is achieved by 
the production method of the polyester film which designates 
thatit contains as feature. 

[0009] The polyester which forms the film of this invention 
the aromatic dibasic acid or the ester-forming derivative and the 
diol or the is the linear saturated polyester which is synthesized 
from the ester-forming derivative . The polyethylene 
terephthalate , the polyethylene isophthalate , the 
polytetramethyiene terephthalate and the poly (1,4- 
cyclohexylene dimethylene terephthalate ), be able toillustrate the 
polyethylene -2,6- naphthalene dicarboxylate etc as the 
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concrete example where this polyester is desirable,these 
copolymer or these and also the blend or the like of the other 
resin of the small fraction is included. Among these, th 
especially polyethylene terephthalate , the polyethylene -2,6- 
naphthalate is desirable. 

[0010] This polyester can produce the until recently with the 
method which is known. It is possible the terephthalic acid and 
the ester exchange reaction to do the for example and the 
polyethylene terephthalate , to produce with the method which 
the reaction product the polymerization does the 
ethyleneglycol the esterification reaction or the dimethyl 
terephthalate and the ethyleneglycol next. With this ester 
exchange reaction and the esterification reaction it is possible to 
use the catalyst of the public knowledge , but it is necessary to use 
the titanium compound and the especially organic titanium 
compound from the point of the film characteristic as the 
polymerization reaction catalyst . 

[001 1] As this organic titanium compound , it can list those 
which are stated in the for example Japan Unexamined Patent 
Publication Showa 63-27892 7 disclosure . Furthermore when 
you explain, be able to illustrate the alcoholate and the organic 
acid salt , the tetraalkyi titanate of the titanium and the 
aromatic polyvalent carboxylic acid or the reaction product etc 
of the anhydride , it can list the titanium tetra butoxide , the 
titanium tetra isopropoxide , the titanium oxalate , the titanium 
acetate , the titanium benzoate , the titanium trimellitate , the 
tetra butyl titanate and the reaction product etc of the 
anhydrous trimelletic acid as thedesirable concrete example . 

[0012] The amount used of the titanium compound is the 
quantity where the titanium atom becomes the7 to 120 ppm and 
the preferably, 7.5 to 75 ppm in the polyester . When the 
titanium atom in the polyester under the 7 ppm the time of 
the polymerization reaction islong either, exceeds the 120 ppm , 
because in the polymerization reaction the thermal 
decomposition reaction advances to the same time , the degree of 
polymerization does not rise and or, is notdesirable. The addition 
time of the titanium compound if it is before the 
polymerization reaction initial stage , is good anytime, ispossible 
to exist from at the time of for example ester exchange reaction 
start and, in additiondividing the polymerization reaction rate 
into the 2 time or greater with the object which the control 
isdone, making use of the method which it adds it is good. The 
titanium compound and the especially organic titanium 
compound are something which inside the reaction system 
changes in various shapes, the finally those which are added 
firstthere is a possibility which exists with the compound which 
differs in the polyester which is formed. 

[0013] Regarding this invention , the melt extrusion it does the 
above-mentioned polyester fromthe die with the conventional 
method and the quench does, furthermore the stretch 
orientation itdoes at least in the uniaxial direction with desire, it 
makes the film andbyth heat-set doing. To do with the 



ISTA's ConvertedKokai(tm), Version 1.2 (There may be errors in the above translation. ISTA cannot 
be held liable for any detriment from its use. WWW: http^Avww.intlscience.com TeL800-430-5727) 



JP '94170911 



#EiSjtt<B:?-f ;UA<0j?*li* -*l=0. 5~100/im 
. #*L<lil~5 0*mT*£o 



[00 1 4] **Wizfi^r(i7H'JxXxJU*»»»iar 
il^*o"ca*"C**o ccTy>fb£fcfclifb£tt*i:: 

xx;U7^X^>Kv>^;UXXxJU, 7xXjU*X*>& 
5?x*A,xXrJk y>S*7>*x^i*fcfc'£$tf£zi: 



[001 5] U Xb^«3(7)»ttSIi. tH'JxXx^^'J 
VDS-^ir^^VfiS^y^AS^lt (P/T i ) A<0, 5 
-4. 0, #*L<ttO. 5-3. O-Cfcy. frO*°yx 
Xx^^'JVB^eSA^I SOppmlSiT. »*L< 
111 1 5p pmiaT*iS£-T4iaS^*4o CALAIS 

^Fit (p/t i) #o. 5*arii7K'jxxx^»i»it 



[0016] y >fb^«i<7>*ai«fflit, j^'Jxxt^s 
a&$iMiy>{b£**6Sssirf 

S^-r«^*4LMi"7X$-^yT-(7)BrSg*S^"f 



biaxial stretching method of the for example sequential biaxial 
stretching method and the simultaneous biaxial stretching method 
etc it is possible the biaxial stretching . The biaxiaDy oriented 
polyester film which is obtained has the crystal orientation 
characteristic where the heat of fusion whichusually was sought 
with the rate of temperature increase 10 °C/min under the 
nitrogen atmosphere making use of the differential scanning 
calorimeter is above the 4 cal/g. The thickness of the film 
afterthe stretch orientation , is the 0.5 to 100 pm and the 
preferably, 1 to 50 jim generally. 

[0014] The melt extrusion before doing the polyester , it is 
necessary to contain the phosphorus atom regarding this 
invention . It can achieve the method which contains this 
phosphorus atom , by adding the phosphorus compound to the 
polyester . If the phosphorus compound is something which 
contains the phosphorus in the compound here,itisnot 
something which especially is limited. You can list the for 
example, the phosphoric acid , the phosphorous acid , the 
phosphonic acid and those derivative or the like . Concretely, it 
can list the phosphoric acid , the phosphorous acid , the 
trimethyl phosphate ester , the tributyl phosphate ester ,the 
triphenyl phosphate ester , the monomethyl phosphate ester , 
the dimethylphosphate ester , the phenyl phosphonic acid , the 
dimethyl phenylphosphonate ester , the diethyl phenyl 
phosphonate ester andthe ammonium phosphate or the like . 
These phosphorus compound the combined use may do above 
the two kinds . 

[0015] As for the addition quantity of the phosphorus compound , 
the phosphorus atom in the polyester andthe gram atomic 
ratio (P/Ti)ofthe titanium atom are the 0.5 to 4.0 and the 
preferably, 0.5 to 3,0, it is necessary at the sametime for the 
total weight of the phosphorus atom in the polyester to satisfy 
the 150 ppm or less andthe preferably, 115 ppm or less . This 
gram atomic ratio (P/Ti) under the 0.5 the heat resistance 
improved effect of the polyester is the insufficient , when it 
exceeds 4.0, the side effect andthe for example decomposition 
action due to the phosphorus compound ofthe excess occur, are 
not desirable. 

[0016] If the addition time of the phosphorus compound until 
from the step which the polymerization reaction ofthe 
polyester completes in the actual the polymer the melt 
extrusion is done from the die , is the step and is between this it 
can select optionally. In addition it is possible at one time as for 
to add and, the dividing doing in the 2 time or greater , it is 
possible to do. As the addition method , you can list the method 
etc which the high concentration contains the method or the 
phosphorus compound which adds the phosphorus compound of 
the predetermined amount directly, addsthe so-called master 
polymer ( master batch ). The method which adds the 
predetermined amount ofthe phosphorus compound directly in 
the molten polyester ofthe namely, polymerization reaction end 
stage . Or the method which adds the predetermined amount of 
the phosphorus compound to the polyester ofthe method and 
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the solid state which add the predetermined amount of the 
phosphorus compound which is dilutedwith the medium and 
mixes or the method which mixes the predetermined amount f 
the master polymer . The method which the melt extrusion of 
the polyester film it does and the time the melt mixing it does 
the predetermin d amount of the phosphorus compound . Or 
the melt mixing is done the method etc which, can the 
predetermined amount of the master polymer list desirably. 

[0017] Regarding this invention , The inert fine particle ( 
lubricant ), be able to contain the antistatic agent , the light 
blocking agent and the stabilizer etc in the polyester by desire, 
in addition if being this industry for surface characteristic 
improvement of the polyester film of the ease of bonding , the 
slipperiness , the antistatic property and the mold release 
property etc the tact that the coating which is informed well is 
executedis not something which impairs the effect of this 
invention , it does notbecome inconvenient absolutely. 

[0018] Because as for the polyester film of this invention , the 
insoluble foreign matter in the especially film is little, at the 
same time is superior in the heat resistance , the base of the ^ 
extremely flat for magnetic tape , it is useful in the for magnetic 
tape base, the condenser application and the circuit forming 
application whichforrn the especially metal thin film magnetic 
layer . 

[0019] The various characteristic in the this specification is 
measured with the below-mentioned method . 

[0020] (1) Intrinsic viscosity [nj 

It seeks from the value which was measured with the 35 °C in 
theortho-chlorophenol melt . 

[0021] (2) Ti,P quantity in polyester 

The predetermined amount of the polymer or the film the 
decomposition is done with the mixed acid of the hydrochloric 
acid and the nitric acid t the yttrium solution is added and after 
making theconstant volume, on the basis of the JIS G1258 the Ti, 
P quantity in the film is measured with the yttrium internal 
standard method , making use of the inductively coupled plasma 
photoemission spectroscopy method . 

[0022] (3) Heat resistance 

When the film the 3 0-minute tension treating with the 220 °C 
under the air atmosphere , the decrease of the intrinsic viscosity 
of the treatment before and after is appraised with the formula 
below . 

[0023] 
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[Mathematical Formula 1] 
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[0024]x: decrease of intrinsic viscosity 50% or higher 
A: decrease of intrinsic viscosity 20 to 50% 
.circ. : decrease of intrinsic viscosity under of 20 % 
[0025] 

[Working Examples)] Listing the below and the Working 
Example , furthermore you explain this invention . Furthermore, 
the section in example means the parts by weight . 

[0026] 

[Working Example 1] While adding the titanium terra butoxide 0. 
Oi l 1 part to the mixture "of the dimethyl 2,6- " 
naphthalenedicarboxylate 100 parts and the ethyleneglycol 6 0 
part ,gradually from the 150 °C heating to the 240 °C it did 
the ester exchange reaction . With the time point where the 
ester exchange reaction ratio had become the 98 % , the reaction 
product wasmoved to the polymerization reactor , the 
polymerization reaction was done with the ( final internal 
temperature 290 °C ) under the high temperature vacuum and 
the polyethylene -2,6- naphthalate of the mtrinsic viscosity 
0,57 was obtained. 

[0027] The phenyl phosphoric acid 0.010 4 part was added to 
this polyethylene -2,6- naphthalate tip 100 parts , after 
mixing with the V type blender , the 5 hours drying was done with 
the 170 °C . After that following to the conventional method , 
the melt extrusion it did from the die ,the quench did and drew 
up the unstretched film of the thickness 180 urn , the said 
unstretched film in the machine direction with the 140 °C 4.0 
time, in the transverse direction did the sequential biaxial 
stretching method of 5.0time next with the 155 °C , 
furthermore did the 10 second heat-set with the 220 °C anddrew 
up the biaxiaHy oriented film of the thickness 9.0 um . 

[0028] The characteristic of this film is shown in the Table 1 . 



[002 9] 

[3tffi«2] ^*JI,fl/7*U-H00«, X*U> 
yja-;u70SiL »Kt>*T> - 4*£0. 019SBX 
tfBKfc'J^AO. 00 2 5«*fiB*fctt&*»>i»* 

1 4 5%**&f|fc4f=±lf fcA^xXT^uaUfiJEfctrofc 

*X7i-hO. 0 1 0 80*9111 U ECWMtSO. 

2 5iim05XB<b>7--f*<7)X^l/>y'j3-^5 l J- ( 
X»ft>r-T *Oi Ow t tt/xf^uvyja-vux^'j- 



[0029] 

[Working Example 2] While inserting the dimethyl terephthalate 
100 parts, the ethyleneglycol 7 0 part , the manganese acetate 
tetrahydrate 0.01 9 part and the potassium acetate 0.002 5 part 
in the reactor , increasing the internal temperature gradually 
from the 145 °C it did the ester exchange reaction . The 
trimethyl phosphat 0.010 8 part was added with the time point 
where the ester exchange reaction ratio had become the95 % , 
furthermore the ethylene gjycol slurry (10 wt% / ethylene glycol 

P.8 
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0. 0 04 3 8flt»BU +#S#Lfc*. BfcttSO 
. 60^«JlfL/>fU7$l/-h*Sfeo 



[0030] :^'JlfU^fU7$ U-ht^f^ffi 
90W3. 6f&* miSfttZl 0 5tt3. 7»<7)Z*- 



[003 1] 7-f^ASB(C^LfcS?a<7)*anfe : 



(B*«& (*) «5?a'j7-AT-510) 
(03. Owt%Jg?$ 8 0. OfiP 

(B*»§& (ft) SNS2 4 0) 
(7)3. 0wt*>}#& 2 0. OfiS 

[003 2] 

[*!60J3] v>^;U7 L U7*U-h 1 OOfiP. XfU> 

3-^7 oflatf** >f h?-r v^p^+v Ko. 

0 2 93fiB*JEJC»iCtt^, «S*1 4 5 < fcfrC>tfe4K 

^tfaTWtfcofcftjST'IE'JVKO. 00253ffliS 

U SSSffiT (5*5^152 9 0^) icTfiSfiCifr^ 
. HfcttKO. 6 2(D^'JXf : U>7 1 U7^ U-h (A) 



[0 0 3 3] -*«*»G>#'Jx*U>Tl/7*U-h 



slurry of silica )0. 5 part of the silica of the average particle 
diameter 0.25 um wasadded. And the fully after agitating, fee 
titanium tetra butoxide 0.0087 6 part was added Next, the 
reaction product was moved to the polymerization reactor , the 
polymerization reaction was done with the ( final internal 
temperature 290 °C ) under the high temperature vacuum , the 
polyethylene terephthalate of the intrinsic viscosity 0.62 was 
obtained. Next, the trimethyl phosphate 0.0043 8 part was 
added to the polyethylene terephthalate 100 parts of this 
molten state , the fully afteragitating, the polyethylene 
terephthalate of the intrinsic viscosity 0.60 was obtained. 

[0030] Following this polyethylene terephthalate to the 
conventional method , drying and the melt extrusion it did, the 
quench did and drew up the unstretched film of the thickness 
150 um, the said unstretched film in the longitudinal direction 
with the 90 °C in the 3. 6-fold and the transverse direction did 
the sequential biaxial stretching method of 3.7 timenext with the 
105 °C , furthermore did the 10 second heat-set with the 230 
°C and drewup the biaxially oriented film of the thickness 10.5 
um. In this case, in the uniaxially oriented film before the 
transverse draw the coating liquid of the following composition 
with the roll coating method the painting was designated as one 
surface of the film . 

[0031] The composition of the coating liquid which the 
coating is made the film surface . 

Acrylic resin 

(Japan pure medicine ( strain ) Make Jurimar AT-510) 

3.0 wt% solution 80. 0 part 

Polyoxyethylene nonyl phenyl ether 

(NOF ( strain ) Make NS240) 

3.0 wt% solution 20. 0 part 

The characteristic of this film is shown in the Table 1 . 

[0032] 

[Working Example 3] While inserting the dimethyl terephthalate 
100 parts, the ethylenegjycol 7 0 part and the titanium tetra 
isopropoxide 0.029 3 part in the reactor increasing the internal 
temperature gradually from the 145 °C it did the ester exchange 
reaction . It added the orthophosphoric acid 0.0025 3 part with 
the time point where the ester exchange reaction ratio had 
become the97 % , the fully agitated. Next, the reaction product 
was moved to the polymerization reactor , the polymerization 
reaction was done with the ( final internal temperature 290 °C ) 
under the high temperature vacuum , the polyethylen 
terephthalate (A) of the intrinsic viscosity 0.62 was btained. 

[0033] The orthophosphoric acid 1.00 8 part was added to the 
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(A) irE'Jl/Ki. 008«£S»U +#18#Lfclft 
, H*f«fio. eo^TH'Jx^uv^u^^u-h (B) 

[0034] Cft^^X^UVrUT^U-h*?:/ 

(A) . (B) *S^T«JSLfc»7tf'JX^UVTU7 

(a)*9 9. 2Sf£;tf , Jx*uv5 i U7$u-h 

(B) 0. 83S£+#SSU «*=ttoTJ«»HU 
fifcLTBiM 3 0/im(J)*K«i7-fiUA*ftfiaL. 
r-»*S^7-rjUA**^|Sllr9 0 , t^3. 6«. «5fS] 
\Z<\ 1 0^CT*4. 0f&fl)2*-|*iitt*m\ SIC2 20 
^T-7#!B]»H£**ToTJ5*9. 0 * m<7>-»R(S]7>f 



[0 0 3 5] C(D-7-r;UA<D»14*ai !C*fo 



[0036] 

[£JS#J4] 7^7$JUK<Z>t:X--/*-t KO+vlfil, 

□ -JU2 9fiK7>;!£1S£ 210-23 Ot(»aSt'X7f 
;MbfiJS£?Tofco fiJ5lCc}:y^*-r*7Ka)HtfaaA<1 3 
SBi:*ofcRi5-efiJC»7tU £££jMiooftfiiJ 
0. 00 6 7gB(7)ilF»^^>*aiPLfca+»iaffLT. 



[0 03 7] C^THUx^L/VxU^^U-h**^!^ 
oTS»»HJL-r«)W, 7H'Jx^uVxU7^U-hi 0 
OfiPSyffi'JVSO. 007 6 9^10L £#LTJ5 

£3 3o*m<D*g»:M;uA£ttjau *L^-c«*a# 

7^;UA*«E^lS]|C9 0 o CT'3. 6f&. SWAlCI 0 5°C 
T'3. 7ft|CZ*-ttfi#*m\ afC220^TMd# 
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[003 9] 

[lt««l] «««4l=6^r*UV»b. 007698B 

i^mtui^ z t umtmmw *t±< rattle lt-»e 



[0 0 4 0] co*7^f;uA(0»li*ai tzwto 



polyethylene terephthalate (A) of the one molt n state , the 
My afteragitating, the polyethylene terephthalate (B) of the 
intrinsic viscosity 0.60 was btained. 

[0034] These polyethylene terephthalate tip (A), the (B) after 
drying, the polyethylene terephthalate (A) 99. 2 part andthe 
polyethylene terephthalate (B) 0. 8 part the fully are mixed 
with the conventional method , Following to the conventional 
method , the melt extrusion it did, the quench did and drew 
upthe unstretched him of the thickness 130 um , the said 
unstretched film in the longitudinal direction with the 90 °C in 
the3. 6-fold and the transverse direction did the sequential 
biaxial stretching method of 4.0 time next with the 1 10 °C , 
furthermore did the 7 second heat-set with the 220 °C and drew 
upthe biaxially oriented film of the thickness 9.0 um . 

[0035] The characteristic of this film is shown in the Table 1 . 
[0036] 

[Working Example 4] The bis -p hydroxyethyl ester 100 
parts of the terephthalic acid , the mixture of the terephthalic 
acid 6 5 part and the ethylene glycol 2 9 part the esterification 
reaction was done with the temperature of the 210 to 230 °C . 
It made the reaction termination with the time point where the 
distillation quantity of the waterwhich is formed with reaction had 
become the 1 3 part , per reaction product 100 parts afteradding 
the titanium acetate of the 0.006 7 part , the fully it agitated, 
moved the reaction product to the polymerization reactor , did 
the polymerization reaction with the ( final internal temperature 
285 °C) under the high temperature vacuum andobtained the 
polyethylene terephthalate of the intrinsic viscosity 0.60. 

[0037] Following this polyethylene terephthalate to the 
conventionalmethod,thecaseofthe melt extrusion » per 
polyethylene terephthalate 100 parts itadded the phosphorous 
acid 0.0076 9 part , the quench did and drew up the unstretched 
film of the thickness 330 um , the said unstretched film in the 
longitudinal direction with the 90 °C in the 3. 6-fold and the 
transverse direction with the 1 05 °C did the sequential biaxial 
stretching method next in 3.7 time, furthermore did the 10 
second heat-set withthe220°C and drew up the biaxially 
oriented film of the thickness 25.0 um . 

[0038] The characteristic of this film is shown in the Table 1 . 
[0039] 

[Comparative Example 1] Other than the thing which does not 
add the phosphorous acid 0.0076 9 part in the Working Example 
4 the biaxially oriented film was drawn up with completely as 
similar to the Working Example 4. 

[0040] The characteristic of this film is shown in the Table 1 . 
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[0043] 

[tt«fi93] UteflHlcfc^Tim^VO. 0067IP 
*0. 1 34»lc£lU EfcttSO. 35©#'JX*U 

[004 4] CflJ^Ulf U>f l^-t**^a5lCt£ 
oTSSttlftil L-T*». iH«JlTUV^U7*U-H-0 
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[0041] 

[Comparative Example 2] Other than modifying the phosphorous 
acid 0.0076 5 part in the orthophosphoric acid 0.045 9 part in 
the Working Example 4, the biaxially riented film was drawn up 
with completely as similar to the Working Example 4. 

[0042] This film characteristic is shown in the Table 1 . 

[0043] 

[Comparative Example 3] The titanium acetate 0.006 7 part was 
modified in fee 0.13 4 part in the Working Example 4, the 
polyethylene terephthalate of the intrinsic viscosity 0.35 was 
obtained. 

[0044] Following this polyethylene terephthalate to 1he 
conventional method , the case of the melt extrusion , per 
polyethylene terephthalate 100 parts adding the phosphorous acid 
0.042 7 part , you obtained the biaxially oriented film of the 
thickness 25.0 um to similar tothe Working Example 4. 

[0045] The characteristic of this film is shown in the Table 1 , 
but the intrinsic viscosity the strength of the film , both the 
elongation could not offer to utility low with the insufficient . 

[0046] 
[Table 1] 



[0047] 

[Effects of the Invention] According to this invention , raising 
the heat stability of the polymer , you controlthe formation of 
the insoluble foreigri matter in the film , you possess the quality 
whichis superior, you are possible to offer the production method 
oftheusefiil polyester film as the base of the for example 
magnetic recording medium , the electrically insulating material , 
the condenser , the membrane switch , the photographic film 
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and the diazo micro film etc. 



- [fttttlE*] 
mtttiEl] 
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< filing amendment > 

[Submission Date] June 23 of Heisei 5 day 

[Amendment I] 

[Section of Amendment] Bui 

[Amendment Item] 0041 

[Amendment Method] Modification 

[Content of Amendment] 

[0041] 

[Comparative Example 2] Other than modifying the phosphorous 
acid 0.0076 9 part in the orthophosphoric acid 0.045 9 part in 
the Working Example 4, the biaxially oriented film was drawn up 
with completely as similar to the Working Example 4. 
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